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1 Introduction

1.1 Overview

This manual is a supplement to the Megasquirt3 TunerStudio MS Lite Reference-1.3 manual and covers new
features added in the 1.4 firmware that are not included in that manual.

This version of the documentation applies to the Megasquirt-3 range of products running the MS2/Extra
firmware. The products in this range include:

* Megasquirt-3, often simply referred to as MS3;

*  MS3-Pro;

*+ MS3-Gold

*  Products derived from the MS3-Pro Module, e.g., MSPNP-Pro

In this guide Megasquirt will be used to refer to any of the above products unless a setting varies according to a
specific Megasquirt-3 product. In this event the products will be named explicitly.

Megasquirt ECUs are designed to give enhanced flexibility in terms of engine control. They are designed for

track, educational, and other off-road use. Certain jurisdictions place environmental controls over the use
of aftermarket ECUs. Please check your local legislative controls before using a Megasquirt with your
engine.

2 New | Changed features

2.1 Ignition Settings

The "Flip polarity on hi-res tach / cam" settings can now be used to invert the cam polarity if needed for modes
where this was not previously possible.
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2.2 Knock Sensor Settings

o Knock Sensor Settings E]
File Help

Knock Sensor Settings
Knock Sensor Settings

Knock Input Threshold

B knock Control Safe Mode -
B input Type On/Off -
@ knock Input Pin 155 (ADCB) -
B knock Indicated By: Low Input -
B Pullup/Down on Input Pull up -
B window output Tacho -
B Monitor Per Cylinder off -
B control Per Cylinder off -
EJDEBUG data Off -

3 knock Count(knocks)
3 knock Ignored Above MAP(kPa)
B RPM Window Low(rpm)

aiil

A [ [4]+] 4] | 4]

B RPM Window High{rpm) ’% “}:O%:j

3 1gnore During Launch/Flatshift |Off ’7 ’7
% ]:2%

B Maximum Retard(deg) ’W = Foco | |Foo—

B Retard Check Timeis) ’0.2—; e W

B Retard Coarse Step Size(deg) ]307 = IB‘OT W

[ Retard Fine Step Size(deg) Lo B mooo :
Recovery 4000 W

3 advance Check Time(s) o E 5000 50.0

3 advance Step Size(deg) o B _ 1 5000 50.0

3 Recovery Advance(deg) 3.0 < M trp:;')‘”” ¢ 7000 50.0

-P‘ Burn Close

Retarding timing on a per-cylinder basis is now possible.

2.3 Accel enrichment

A secondary set of enrichments are available for use with Flex Blending

2.4 Boost Control Settings

The initial value table has been replaced by a "bias" table and more classic PID is used. To tune the bias table a

"setup"” Tuning mode is available. The table is tuned as an open loop table, with the closed-loop refining the
duty.

Boost Control Bias Duty 1 always applies to boost channel 1, even in the case of table switching or blending.

2.5 VVT Settings

The VVT settings have been changed for BMW S54 and S62 engines that use two solenoids per VANOS. Eight
outputs in total are now possible.
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& VVT Settings
File Help
VVT Settings
VVT Settings
B No. wWTs off - trol Interval
Standard | Time
Rang ack Meas
Variable (PID) Minimum W Dut!
Adjust Inj. Timing Based On Off bR AT
B PID Parameters
Comma )
Inj. Timi Use Hold Duty
Load ¥ In Tables Hold/Neutral Duty
Minimum CLT(C) Proportional Gain
MVT Maximum S Integral Gain (%)
Test Differential Gain s, |
" {am Duty(%) E‘ Table is Advance/Retard Advanc’; E
Cam Settings
. cavz  fcams |
Input Main cam PT4 PT4 PT4
Polarity |Fa|hw;\ Edge | |Fa|lm‘;\ Edge | |Fa|lw;\ dge |Fa|lw;\
No. Teeth  H  #
output [ofe [~] [ofe [~] [ofe [ofe
Minimum sdeg) [P0 & sdeg) [P0 & s
Maximum g) o H [ g) o H g.) g
Int./Exh. |\ntak-‘.- | ‘ |\ntak-‘.- | ‘ |\ntak-:- |\ntak-:-
Tooth 1
Tooth 2
More Duty Means
Output (2)

2.6 Dual Fuel | Table Switching

Flex Blending is a new option for Mode.

A Table Switch/Dual Fuel @
Eile Help
Table Switch/Dual Fuel
rTable Switching Dual Fuel switching
" Fuel Table Switching ‘@ oual Fuel Enable on -
jitch Source ‘B Mode Flex blend -
. Outputs Mode “E-hal'»’:-:l outputs+relay
Input pin
ary Outputs Use MS3x (if possible
RPM greater than(rpm) B — P
: Alternate |.—-.Iternatln- quirts)
MAP greater than(kPa) E Input Pin Tabl ch
TPS greater than(%) HI| - @at Fuel Tables of -
") Alt. Spark Tables off -
" @ spark Table Switching ot I]l| - @an arr Tables off -
ch S Alt, off
Input Pin Alt. Stoic Off
4 . Off
RPM Greater Than({rpm) ’—E A‘t L e
"B Al AfterStart off -
MAP Greater Than(kPa) E a =
Alt, Priming 0
TPS Greater Than(%) i
E "B Alt. Cranking Pulse off -
. = Alt, Injector Params Off
" 4 Req Fuel Switchin
GReq & = Alt, Small Pulsewidths Off
Alternate ReqFuel (Lower Number)(ms) E ‘@ alt. overboost off -
‘i alt. Boost Table Off -
"B AFR Table Switching : "B alt. Accel Enrich Off -
" @ stoich Switching : Enable Tem Adjustment |Off
Off
Alternate Stoich(AFR) EH
Off
Boost control table switching is on the boost control menu off
Gauge
EREa T
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2.7 Blend Curve (8) Flex Blending

This is the curve to control the blending between tables based on Flex fuel percentage.

Blend Curve (8) [:]

File Help

‘Flex blends. 0% — Fully Tablesl. 100 ully Tablesz2,

Burn Close

2.8 EGT

Fuel adder can now be per cylinder.

2.9 Launch | 2-step | 3-step | T-brake

There is now a Line-Lock Staging feature.

Launch Controlf 2-Step / 3-5tep [ T-brake

FEile Help
Launch Controlf 2-Step [ 3-S5tep / T-brake
0 Launch Control Option: Off w | [Variable Launch
LAUNCH
=
[so00 B 5000
=1 rTransbrake, Throttle Stop
s @ Transbrake Button Input | Off -
5 =
=
=
= =
=
= =
= =
FLAT SHIFT _ [3-Step / Burnout Limiter
=
E : Fooo— :
o E -
I— = rLine-Lock Staging
TIMED RETARD
-?] Burn Close
(c) 2014 James Murray 2014-12-01
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2.10 Sequential Shift Cut

There is now an option to cut fuel also.

2.11 Nitrous System

VSS based progressive now an option.

2.12 Pit Lane Limiter

This may be subject to change.

) Pit Lane Limiter 23
File
3 Pit Limiter Enable |off [~
of 1
o B
=
RF =
: o ' 10

Tracking Sensitivity
SPARK RETARD

SPARK CUT

FUEL CUT

15}

‘ Burn ” Close ‘

Pit Limiter Enable
Enables Pit Lane Limiter
Input

Switch input.

Mode

Fixed = one fixed limiter speed

Holding = takes speed when button pressed as limiter and holds it.

Use VSS or RPM Target

Whether VSS or RPM is used as the hold target.

Speed
Fixed speed limit.

Speed control range

Control range of speed to apply limiters across. 5mph recommended as a starting point. Setting the range too

small will cause oscillation.

RPM control range

(c) 2014 James Murray
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Control range of RPM to apply limiters across. Setting the range too small will cause oscillation.
Tracking sensitivity

Adjust tracking sensitivity to adjust limiter window. Initially the 0% fuel/spark cut is applied at the limit and full cut
is applied at the limit+range. If the speed is above the limit, the lower limiting point is lowered slowly.

Spark Retard Mode

Whether to use spark retard.

Maximum Retard

Maximum allowed spark retard.

Enable Spark Cut Limiting

Whether to use spark cut. (Can cause backfires and exhaust damage.)
Enable Fuel Cut Limiting

Whether to use fuel cut.

Progressive Fuel Cut

Whether to use a progressive fuel cut (sequential only.)

2.13 CAN Broadcasting

& CAN Broadcasting
File Help
CAN Broadcasting
) Enable Broadcasting -
) Broadcast Interval(ms) [2s0.0 [
0 0x280 RPM * 4 off -
Ox280 RPM *1 off -
0x289 Coolant off -
Ox316 RPM off -
0%329 Coolant off -
Ox561 AlfafFiat/Lancia dash |Off -
0x361 Alfa/Fiat/Lancia off -
0x041 Alfa/Fiat/Lancia off -
i Holset HE351VE VGT turbo |Off -
User defined testing on -

Two new options
Holset HE351VE VGT turbo - this broadcasts 'boost duty' with a 29bit CAN identifier specific to the turbo.

User defined testing - allows custom CAN packets to be broadcast
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2.14 CAN Broadcast testing

o CAN Broadcast Testing @
Eile
* Identifier 234  H
Data 0 b K
Data 1 b H
Data 2 b HE
Data 3 b HE
Data 4 L HE
Data 5 b H
Data 6 b HE
Data 7 b H
(A | & Jam Lo

A custom identifier (decimal) and payload can be broadcast.

2.15 CAN Realtime Data Broadcasting

This is a major enhancement allowing all of the engine parameters to be broadcast to the CAN using standard
11bit identifiers which can then be received and displayed by suitable 3rd party dashes or dash loggers.

nil CAN Realtime Data Broadcasting @]

File

CAN Realtime Data Broadcasting

'@ Enable realtime data broadcasting over CAN |Of‘f |v|
' d Base message identifier (decimal) WE
00: Seconds,PW1,PW2,RPM [1o0H: [~]
01: —-I|--.=|I'|-.+.'f--1||.lil‘t.EI'l-Z.IiI'|+.—FF't-I_Itl.;.-.'.-Ei—il'll.;|l':":'H: | |
02: Baro,MAP,MAT,CLT [1ooHz [~]
03: TPS,Batt,EGO1,2 100Hz
04; Knock,egocorl,2,aircor 100Hz
05: warmcor.tpsaccel tpsfuelcut barocor 100Hz
06: totalcor,vel veZ iacstep 100Hz
07: cold_adv, TPSdot, MAPdot, RP Mdot 100Hz
08: MAFload,fuelload,fuelcor, MAF 100Hz
09: egoWl,2,dwe 100Hz
1 3,4,5,6.7 [1ooHz [~]
11: fuelload2 ignloadl, 2 airtemp |l-I--I-H: | |
12: wallfuell,2 [1o0Hz [~]
13: sensorsl, 2,3, 100Hz
14: 5 100Hz
dbE 100Hz
BRI

Once enabled, the user can select which data packets to broadcast and at what frequency. Be aware that the
maximum capacity of CAN is around 4000 packets per second i.e. 40 channels at 100Hz. For reliable operation
of other devices on the network it is suggested that a lower limit of 1-2000 be applied.

More technical details of this feature are available in a specific PDF available from
http://www.msextra.com/doc/pdf/

2.16 CAN Receiving

Another major enhancement is the ability to receive and process standard 11bit CAN messages. These can be
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used to collect remote sensor data or wheel speed from ABS modules etc.

S CAN receiving @
File
CAN receiving
Enable receiving CAN data :
Local variable f channel Identifier (decimal) Offset Size Multiply Divide Add
@ [of e BepF & e[ JJefF B F B H
o [off M Beob B [ M B B b H
o S P B¢ F B: [ D F B¢ F B¢ P B
off v 7 o Hes P B [ v ¢ I K n He b H
off > 7 o B P B [ e 5| i B P 5|
off ~| 7 o B o H.: [w ~ 7 I He | B S|
off vl 7 b B o H. [ L] < k He R B S
off -] D B b H. [ =] Hae Hs b S|
Local variable / channel Identifier (decimal) Offset Size Multiply Divide Add
o foff 7 P B P B« [ A Be [ B P 5|
off - P B P B [w M n B k S S|
off =7 b S B [w - n 5| L B 5|
off R B P He [ ~ n 5| n B P 5|
off > 7 o B P B [ - n 5| i B P 5|
off ~] 7 o B H.: [w - i He | B o S|
off = A B H. [ - n B I B o S|
off <4 D He P M. [ - i He | Hs P S|
(% | © Lo

Local variable/channel

Megasquirt variable to store resulting data to. This can this be used by other subsystems.
Identifier (decimal)

11bit CAN identifier to listen for. (See also Offset)

Offset

Offset of data within each 8-byte CAN message.

For systems sending sequential messages, you need to calculate the actual identifier and offset.

e.g. Take the offset and divide by 8. e.g. offset = 19. Divide by 8 gives 2 remainder 3. Add 2 to the identifier and
the offset is 3.

Size

Endianism, data size and sign.
B = Big endian

(Motorola, high byte first)

L = Little endian

(Intel, low byte first)

# = # bytes
U = Unsigned
S = Signed

Multiply, Divide, Add
Result = ((raw_data * mult) / divide) + add
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2.17 CAN VSS and Gear

The page has been re-arranged slightly.

&y CAN VS5 and gear selection @
File Help

CAN VSS and gear selection

This is for polling the actual vehicle speed
mph/kph from a remote device.

For a pulse input use the CAN PWM instead

‘@ Mode Poll |v
'@ Remote CAN Id 7 H
"€ Remote CAN Table 7 B
SS1 Offset B
Data Size [16bit [~]
552 Offset [ B
Data Size |l-E-I:-it | |

5

5]

Gear# Offset o H

C L | eum || gose |

Mode

Poll - traditional method using Megasquirt CAN to fetch data from a expansion board.
Listen - Expansion board just sends the data.

2.18 CAN EGO /| GPS

Same settings, own page.

a CAN EGO, GPS (=)
File Help
CAN EGO, GPS
Innovate EGO Data Via CAN
" f3 Fetch Innovate EGO Data |Disable |v
Remote CAN Id B
Takle I H
Offset(bytes) ,75
GPS Data Via CAN
‘@ Fetch GPS Data off |~
Remote CAN Id B
Takle I H
Offset(bytes) ’75
A [ ¢ el

2.19 10-Box Settings

These are covered in the 10-box manual, need to duplicate here.

2.20 Output Test Mode - I/O

The test mode has been expanded to allow control of all outputs.

(c) 2014 James Murray 2014-12-01
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A3 Output Test Mode - IfO =
Eile Help
Test Mode Controls
Enable Test Mode | Disable Test Mode |
Ensure engine is stationary or stim RPM is O before testing injectors or coils
Pulse Settings
{ @ Pulse Frequency Pulse Duty Cycle(%) 25.0 E‘
Outputs
rFuel Pump —| -PP2-ldle PP3-Boost — | PP4-Nitro... - PP5-Nitro... -| -PP6-VVT—— PP7-Fidle — -PKO-Tacho —
| off | | off | | off | | off | | off | | off | | off | | off |
| Pulsed | | Pulsed ‘ | Pulsed | | Pulsed | | Pulsed | ‘ Pulsed | | Pulsed | | Pulsed |
| Oon | | on | | on ‘ | Oon | ‘ Oon | | on | | on | | Oon |
Inj Outputs
cinj A -Inj B Inj C -Inj D -Inj E rInj F Inj G -Inj H
| off | | off | | off | | off | | off | | off | | off | | off |
| Pulsed | | Pulsed ‘ | Pulsed | | Pulsed | | Pulsed | ‘ Pulsed | | Pulsed | | Pulsed |
| on | | on | | on ‘ | on | ‘ Oon | | on | | on | | on |
Spk Outputs
rSpk A -Spk B Spk C -SpkD -Spk E rSpkF Spk G -SpkH
| off | | off | | off | | off | | off | | off | | off | | off |
| Pulsed | | Pulsed ‘ | Pulsed | | Pulsed | | Pulsed | ‘ Pulsed | | Pulsed | | Pulsed |
| Oon | | on | | on ‘ | Oon | ‘ Oon | | on | | on | | Oon |
Caution! Used incorrectly this can cause hardware damage. USE AT YOUR OWN RISK.
The pin/port will be forced into an output overriding any other configuration.
The Inj/Spk outputs must be used with additional caution to avoid flooding your engine or melting coils.
After testing, turn offfon the ECU to restore normal settings.

2.21 Output Test Mode - CANOUTs

This allows expansion board outputs to be tested. (Expansion board required.)

A Output Test Mode - CANOUTs (=)
File Help

rTest Mode Controls

| Enable Test Mode | | Disable Test Mode |

Ensure engine is stationary or stim RPM is O before testing injectors or coils
rPulse Settings

" Pulse Frequency |?E!Hz |v| "B Pulse Duty Cycle(%) 25.0 E
rCANOUT1-8

1 2 3 i | 5 [} 7 8

| off ||| off |||[ off ||| off ||[| off ||| off ||| off ||| off |

| on | | on | | on | | on | | on | | on | | on | | on |

Caution! Used incorrectly this can cause hardware damage. USE AT YOUR OWN RISK.

The pin/port will be forced into an output overriding any other configuration.

The Inj/Spk outputs must be used with additional caution to aveoid flooding your engine or melting coils.
After testing, turn off/on the ECU to restore normal settings.

” ” Burn H Close ‘
2.22 Datalogged fields
Some more fields added.
(c) 2014 James Murray 2014-12-01
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3 Revision history

2014-12-20

Revision history started.
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